1 


Sn 


NOT  TO  BE  PUBLISHED 

The  information  given  in  this  document  is  not 
to  be  communicated,  either  directly  or  indirectly, 
to  the  Press  or  to  any  person  not  holding  an 
official  positron  in  His  Majesty's  Service. 


26  _ 

G,S,  Publications 
194 


Notified  in 
A„CJsr  for  the 
leech  ending 
20 th  December, 

1939. 


Field  Service  Pocket 

Book 


Pamphlet  No.  4 


1939 


FIELD  ENGINEERING 

%  * 


Crown  Copyright  Reserved 


I  * 


11 


By  Command  of  the  Army  Council, 


a  he  War  Office, 

20th  December,  1989. 


CONTENTS. 


Sec, 

t. 

2. 

3. 

4. 

| k 

7. 

8, 

9, 

10. 

11. 

12. 


Page 

Responsibility  for  execution  of  work  and  preparatory 
arrangements 
Simple  field  geometry 

Tools  ;  and  tables  of  men,  time  and  tools  for  various 
works 

1 7 

Materials 

Factors  governing  the  design  of  protective  works  .  ,  IS 
Field  defence  works  . .  .  . .  20 


Preparation  of  buildings,  walls,  hedges,  etc.,  for  defence  36 


Obstacles 

Passage  of  water  obstacles 
Demolitions., 

Tracks  and  emergency,  road  repairs 
Concealment  and  camouflage 


40 

51 

57 

60 

63 


FIELD  SERVICE  POCKET  BOOK 

■4 

PAMPHLET  No.  4,  1939 


FIELD  ENGINEERING 


1.  RESPONSIBILITY  FOR  THE  EXECUTION  OF  WORK 

1.  Field  engineering  work  int  i  u<  Iv  : 

i.  Work  for  which  the  engineer  a  *»r  ir. _  Work  carried 

out  by  engineer  units,  by  cnguirrt  units  assisted  by 
working  parties,  or  by  imlibuy  or  civilian  working 
parties  under  engineer  direction. 

ii.  Work  for  which  the  other  arms  are  re  /umwa/r.  ~  Carried  out 

with  material  supplied  s  1  •  ngiiwi-p;,  but  generally 

without  engineer  supervision  i  js  1  i -  I  p  o 1 1 1 < ■  i  than  technical 
advice  or  minor  assistance  in  brlmir.il  detail. 

2.  The  engineer  officer  in  charge  of  the  work  is  responsible  for:-— 

i .  Detailed  reconna  iss  a  1 1  re . 

ii.  Correctness  of  design. 

iii.  Marking  out  work. 

iv.  Demanding  working  parties. 

v.  Demanding  a  covering  parly,  if  necessary. 

vi.  Supply  of  stores,  additional  tools,  measuring  rods, 

templates,  etc. 

vii.  Supply  of  guides  for  working  parties. 

viii T  Explaining  the  task  and  time  required  for  it. 

ix.  Notifying  the  commander  of  t  he  sector  of  the  nature  and 
timings  of  the  work  and  the  consequent  movements,  so 
that  all  subordinate  commanders  including  i  till  er  v 
may  be  warned. 

x,  The  submission  of  progress  reports. 

xi.  Ensuring  that  completed  work  conforms  to  design. 
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3,  The  officer  in  command  of  the  working  paity  i  .  i«  •  p.  •nsible 
for 

i.  Explaining  the  work  to  his  subordinates. 

ii.  Ensuring  that  his  men  have  the  necessary  tools  and 

materials. 

iii.  Allotment  of  tasks  and  disposal  of  men  on  the  work. 

iv.  Discipline  of  the  party, 

v.  Execution  of  work  in  accordance  with  instructions  received. 

4,  In  the  event  of  serious  casualties  being  incurred  by  a  working 
party,  the  senior  officer  on  the  spot  will  decide  whether  the  working 
party  should  be  withdrawn  temporarily  or  whether  work  goes  on. 

If  heavy  casualties  are  anticipated,  the  commander  ordering  the 
work  will  give  instructions  on  this  point. 

Preparatory  Measures, 

5,  When  possible,  before  sending  in  demands,  the  officer  in 
charge  of  the  work  will  make  a  reconnaissance  of  the  work  by 
daylight. 

He  should  take  with  him  a  tracing  party  and  guides  who  will 
direct  the  working  party  from  the  rendezvous  to  the  work.  If 
possible,  the  officer  who  will  command  the  working  party  and  some 
of  bis  N.C.Os.  should  take  part  in  this  reconnaissance. 

]  before  starting,  they  should  all  be  informed  where  the  work  is, 
what  it  is,  and  its  purpose. 

6,  Note  should  be  taken  of  the  following  points  r — 

i.  The  route  to  the  work  involving  the  least  fatigue  and  delay, 
and  the  time  required  (plenty  of  time  must  be  allowed, 
as  a  large  party  moves  slowly,  especially  across  country 
or  in  trenches  in  single  file).  If  harassing  fire  is  heavy, 
it  may  be  necessary  to  tape  out  routes  across  country 
and  to  take  special  measures  to  cross  trendies, 

ii.  Landmarks  which  assist  in  locating  the  site  and  the  route  ; 
if  none  exists,  artificial  marks  should  be  erected. 

ill.  The  guides  should  be  shown  the  rendezvous  at  which  their 
parties  will  report, 

7,  The  work  should  be  marked  out,  and  the  O.C,  the  wmlin  - 
party  will  decide,  in  consultation  with  the  officer  in  charge  .  i 
work,  how  best  to  distribute  his  men.  This  should  be  by  pi  1 
and  companies. 

The  limits  of  each  platoon  and  company  should  be  ncnl  1  ; 
each  guide  should  be  shown  the  points  to  which  he  nm-.r  1 
party,  and  the  extent  of  its  task. 

The  officer  in  charge  of  the  work,  having  iv . .  .  1  .  ! 

out  the  work,  will  make  a  rough  estimate  of  the  atm  amt  « 


3 


sort  of  work,  digging,  carrying,  etc.,  and  an  estimate  of  men,  time, 
tools^and  material  required.  Spare  men  will  be  needed  as  sentries, 
stretcher  bearers  and  to  replace  casualties. 

He  will  then  : — 

i.  Submit  liis  demand  for  these,  in  quadruplicate  (as  shown 
on  specimen  form,  para.  Ii  below). 

ii.  Arrange  for  materials,  tools,  etc.,  and  for  transport, 

ensuring  delivery  at  the  rendezvous  before  arrival  of 
the  working  party, 

iii.  See  that  arrangements  are  made  for  a  covering  party  if 

required. 

8.  On  receipt  of  the  working  party  demand,  the  headquarters  of 
the  formation  will  issue  orde  rs  to  the  units  supplying  the  working 
party.  Working  parties  will  consist  of  complete  units,  ue,  com¬ 
panies  or  platoons,  with  their  normal  proportion  of  officers  and 
N.C.Os.  If  necessary,  the  minimum  working  strength  will  be 
specified  in  the  orders,  c.g.  “  two  plain, m-:.,  minimum  working 
strength  50  ” 

9.  When  there  is  not  time  for  rectum. liss.im  a  Lrffirr  submitting 
demands  the  officer  in  charge  of  tin-  m<r  I,  will  Ur  c  his  demands  on 
previous  knowledge  of  the  ground  a ml  Kit  il  maps. 

He  will  also  : — 

i.  Detail  guides  (from  the  rendezvous  to  ilw  site  of  the  work) 

to  meet  the  working  party  at  tin  n  mk  ,-vuns, 

ii.  Request  that  the  O.C.  the  wo,!  in-*  party,  with  officers  or 

N.C.Os.  representing  companies  ur  platoons,  be  at  the 
rendezvous  one  hour  brffi  »n*  the  work  in;;  party  arrives 
there. 

m 

The  officer  in  charge  of  the  work  with  a  {.raving  pai  Ly  and  guides 
will  show  the  latter  the  rendezvous,  and  proceed  to  the  site  of  the 
work,  where  a  reconnaissance  will  be  made  and  work  marked  out. 

When  the  O.C.  the  working  parly  nmws  at  the  rendezvous  with 
his  advance  party,  the  guide  sent  back  by  the  officer  in  charge  of 
the  work  leads  him  to  the  site,  where  the  lat  ter  officer  explains  the 
work  to  be  done,  and  hands  over  any  templates  that  may  be 
necessary. 

The  O.C.  the  working  party  then  dccidt  s  how  to  distribute  his 
companies  and  platoons. 

The  main  body  of  the  working  part  y,  on  arrival  at  the  rendezvous 
at  the  appointed  time,  is  taken  by  guides  to  the  site  of  the  work, 
where  the  O.C.  the  working  party  marches  the  men  straight  to 
their  tasks.  -< 

10.  All  parties  or  vehicles  carrying  stoics  must  carry  complete 
sets  of  tools  or  stores,  so  that  the  loss  of  one  parly  or  vehicle  does 
not  involve  the  complete  loss  of  some  store  or  tool  for  the  whole 
work. 
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Tracing  and  Setting  out  Work. 

12.  Work  should  be  marked  out  beforehand  by  tracing  tapes  (50 
yards  long)  or  by  lines,  pickets,  spitlocking,  etc. 

I  racing  often  has  to  be  done  by  night,  in  which  case  preliminary 
reconnaissance  is  important;  the  direction  should  be  checked  at 
frequent  intervals  by  compass  or  by  measuring  the  distances  at 
right  angles  to  a  known  line.  The  steel  helmet  and  box  respirator 
must  be  taken  off  before  the  compass  is  used,  as  both  these  articles 
affect  it. 


2.  SIMPLE  FIELD  GEOMETRY 

13,  To  lay  out  aright  angle.  Let  X  be  a  point  in  a  given  straight 
line  AB  (Fig.  I)  from  which  it  is  rcnuiivd  to  set  off  a  right  angle. 
From  X  measure  off  a  distance  ol  I  uni!  ,  Xt  along  AB,  Take  a 
piece  of  line  or  tape  8  units  long,  apj  Iv  urn  uu  to  point  X,  and  the 
other  to  point  C;  find  a  p>oint  in  the  i, rr  A  nnits  from  X,  and, 
seizing  it  at  this  point,  draw  the  bipht  .ui  in  I  >,  till  Ibo  line  is 
taut,  then  CXD  is  a  right  mi;,T\  I'iic  lou:;n  the  sides  of  the 
triangle,  the  more  accurate  will  be  (lit;  right  .m  T  .  .md  when  laying 
out  long  lines,  the  sides  of  the  hi.ni  T-  h<  nM  mi  |>e  less  than  16 
feet,  12  feet  and  20  feet. 


Fig.  1 — l'o  lay  out  a  right  angle 
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2,  Details  and  calculations  of  men ,  time  and  tools  requited  fat  the  execution  of  certain  field  troths . 
This  detail  is  divided  into  : — 

Part  I  :  Details  of  tasks  by  individuals  or  by  “  units  "  required  for  work. 

Part  II  :  Simple  figures  showing  work  to  be  expected  from  a  platoon  of  infantry. 
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Part  II.  Time  and  Labour  for  Defences 


1.  An  infantry  platoon,  not  in  contact  with  the  enemy,  with 
a  working  strength  of  20  men  should  he  able  to  carry  out  the 
following  work  : — 


1st  4-hour  task  .  . 


2nd 


ft 


3rd 
4  Lh 


1 1 
71 


Dig  weapon  pi  is  (12),  erect  300  yards  wire 
obstacle  by  day  (200  yards  at  night)  if 
stores  arc  dumped  at  100  yards  interval, 
and  do  some  clearing  of  the  field  of  fire. 

Dig  12  alternative  weapon  pits  and  40  yards 
of  crawl  trench. 

Dig  100  yards  of  crawl  trench. 

Dig  100  yards  of  crawl  t  rench. 


Each  subsequent  4-hour  task  Dtrj  -  u  to  3  feet  depth  60  yards 
of  crawl  trench. 


2.  Digging  tasks  per  man  in  average  ground. 

4 -hour  tasks  : — 


Weapon  pit 
Crawl  trench  . 

Trench  . . 
Trench  * .  . 


6  ft.  by  3  ft.  6  ins.  by  3  ft,  deep  .  ,  One, 

3  ft,  6  ins.  by  I  U.  0  ini.  deep  at 

centre  . ,  , ,  ,  .  * ,  5  yards. 

3  ft.  6  ins.  by  3  ft.  deep  . ,  . ,  2  „ 

3  ft.  6  ins,  by  3  ft.  deep  di  veloped 
from  crawl  trrnd i  .,  .,3 


4.  MATERIALS 

1.  Timber . — The  most  common  form ;  !  timber  u  a  d  by  all  arms 

include : — 

i.  Scantlings  3  ins.  by  4  ins,,  used  in  construction  of  shelters, 
ii.  Round  pickets,  3  ins.  to  5  in  u  di.umdcr,  used  in  revetment 
work  and  for  wiring, 

2.  Sandbags. — The  service  pat  tern  sandbag  measures  33  ins,  by 
14  ins,  when  empty,  and  20  ins.  by  30  ins,  by  5  ins.  when  laid. 

Sandbags  should  be  three-qim tea's  filled  and  the  neck  tied  round 
with  string  provided  for  the  purpose.  The  mouth  should  be 
tucked  under  when  the  bag  is  laid,  and  the  corners  tucked  in* 

Sandbags  arc  issued  in  bales  of  200,  weighing  HI  lb, 

3.  Expanded  metal  (XPM).  -  Mainly  used  for  revetting  frames. 
Made  in  sheets  6  ft.  6 ins.  by  3  ft.  Weight,  lb.  It  is  usually 
issued  in  cases  of  twenty  sheets. 

4.  CorrugaJed  iron.— For  revetting  tr  ‘riches  and  for  roof  shelters. 
Used  in  sheets  6,  7  and  9  ft.  bv  2  ft.  2  ins.,  weighing  16,  13  and 
28  lb. 
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5.  Plain  wire . — For  binding  purposes  and  anchorages.  For  wire 
obstacles  if  barbed  is  not  available.  Issued  in  coils  weighing  23 
and  56  lb. 

6.  Canvas ,  hessian, — Used  behind  wire-netting  frames  in  revetting 
and  for  screens.  In  rolls  1 10  yds,  by  28  ins,,  weighing  130  lb. 

7.  Scrim, — A  light,  coarse,  very  open-meshed  canvas  material, 

8.  Fascines  are  long  bundles  of  brushwood  tightly  packed  and 
bound  together.  Used  for  foundations  for  roads  in  marshy  ground 
and  for  steps.  The  brushwood  is  laid  on  trestles  and  bound  with 
wire  at  intervals  of  18  ins.  The  fascine  “  choker  ”  for  binding  is 
put  round  the  bundle,  which  is  compressed  by  raen  pulling  on  the 
long  ends  of  the  handles.  The  fascine  is  then  bound  with  wire 
close  to  the  choker. 

9.  11 A  M  frames*—" A”  frames  are  of  wood  and  arc  specially 
made  for  revetting  or  repair  of  trenches.  Only  used  for  defences, 
of  a  permanent  character.  A  small  “A”  frame  weighs  30  lb. 

10.  Trench-boards , — Trench-boards  are  wooden  gratings  used  to 
give  a  firm  footing  in  trenches — usually  in  combination  with  “  A  ” 
frames,  and  on  overland  tracks.  A  trench-board  weighs  35  lb, 

11.  Wire-netUng, — Used  in  specially  made  frames,  with  canvas 
behind  them,  for  revetting  sand.  Also  for  screens  in  concealment 
work  and  in  constructing  roads  over  sand. 

Issued  in  rolls  of  50  yds.  by  3  ft.  ;  weight  80  lb, 

5.  FACTORS  GOVERNING  DESIGN  OF  PROTECTIVE  WORKS 

1.  Main  principles  are  : — 

Work  must — 

i.  Permit  effective  use  of  weapons. 

ii.  Provide  protection  from  the  enemy’s  weapons, 

iii.  Be  inconspicuous. 

2.  The  maximum  heights  over  which  weapons  can  be  fired  are  : — 

i.  Rifle  or  L.M.G.  lying — 9—1 2  ins. 

ii.  Rifle  or  L.M.G,  kneeling — 2  ft.  6  ins. 

[ii.  Rifle  or  L.M.G.  standing — i  ft.  6  ins, 

iv.  Machine-gun  on  tripod  mounting  (Firer  in  -sitting-position) 

— 2  ft. 

v.  Field  artillery — 2  ft.  6  ins. 

vi.  Field  anti-tank  gun  (2-pr.) — 2  ft. 

3.  The  table  below  shows  the  thickness  of  various  materials 
which  should  be  provided  to  give  adequate  protection  against  small 
arms  fire. 

Prolonged  concentrated  fire  will  penetrate  these  thicknesses. 

Small  arms  fire  at  effective  ranges  has  a  flat  trajectory  and 
cannot  search  steeply  behind  a  protective  parapet. 
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Material. 

CD 

Minimum 
thickness  in 
inches  to  be 
provided, 

(2) 

Remarks. 

(3) 

Brickwork  in  lime  mortar . . 

21 

n _ a 

Chalk  . 

22 

—— 

Clay  . , 

90 

Varies  greatly.  This  is  maximum 
for  greasy  clay. 

Concrete 

21 

— 

Coal  (hard)  . . 

13 

Between  boards. 

Coal  (kitchen) 

23 

Between  boards i 

Dry  turf  or  peat 

120 

— 

Earth,  free  trom  stones,  un- 
rammed 

00 

Ramming  earth  reduces  its 
resisting  power. 

Freshly -cut  timber  logs,  12 

33 

— 

in,  diameter  and  over 

Poles,  4£  to  8  in.  in  diameter 

57 

— 

Sand,  confined  between 

27 

— 

boards  or  in  sand-bags 

Sand,  loose 

45 

In  round  timber  the  penetration 
is  much  less  than  in  scantling, 
owing  to  the  deflection,  of  the 
bullet,  but  care  must  be  taken 
to  fill  the  interstices. 

Sawn  timber,  hard  wood, 
/.g.,  oak 

57 

Shingle  or  broken  stone  . . 

9 

If  pieces  do  not  measure  more 
than  I  in,  placed  between 
boards. 

Soft  wood,  fir 

84 

— ■ 

Snow  (rammed) 

60 

Varies  greatly.  Soft  snow  has 
little  power  of  resistance. 

Steel  plate  . . 

1 

4.  H.E ,  shells  with  instantaneous  fuze, — Burst  directly  they  touch 
the  ground.  The  effect  is  mainly  lateral,  splinters  have  a  flat  tra¬ 
jectory  and  sometimes  fly  for  distances  of  200  or  300  yds.,  but 
have  very  small  penetrative  power  and  are  stopped  by  a  9  in.  wall, 
or  earth  2  ft.  thick. 

5.  H,E,  shells  with  non-insianianeous  fuzes. — Burst  after  pene¬ 
trating  for  some  little  distance,  and  are  of  more  value  against 
material  than  against  personnel.  The  splinters  have  less  penetra¬ 
tive  power  than  those  mentioned  above,  but  the  force  of  the 
explosion  tends  to  shatter  surrounding  material.  Good  protection, 
against  the  effect  of  splinters  from  shells,  can  be  afforded  by 
narrow  slit  trenches. 

Little  can  be  done  in  hasty  defences  to  protect  against  direct  hits 
of  these  shells,  as  the  amount  of  material  needed  for  safety  is  too 
great ;  in  deliberate  defences,  however,  dug-outs  can  be  made 
deep  enough  to  afford  protection. 
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6.  The  effect  of  direct  hits  by  these  shells  can  be  reduced  by 

i.  Avoiding  long,  straight  lengthy  Qf  trench  or  work, 

ii.  Providing  traverses. 

Hi.  Holding-up  the  sides  of  trenches  by  revetment. 


6.  FIELD  DEFENCE  WORKS 

1.  Development  of  field  defences* — The  following  stages  are  a 
guide  : — 

1st  Stage — obstacles  ;  weapon  pits  (or  loop  boles  in  walls,  etc,} ; 
clearing  field  of  fire  ;  O.Ps. 

2nd  Stage — alternative  weapon  pits ;  communications,  e.g., 
crawl  trenches.  (Note. — Th$  ist  and  2nd  stages  will  be 
concurrent  if  reserves  arc  available.) 

3rd  Stage — further  obstacles  :  extensive  crawl  trench  com¬ 
munications. 

4th  Stage — deepening  to  3  ft.  ;  drainage ;  small  shelters 
(splinter  and  weather  proof). 

Later  stages— widening  and  deepening;  revetting. 

2.  Notes  for  platoon  commanders . — b  Be  clear  as  to  the  digging 
policy.  Digging  to  be  limited  to  weapon  pits  (concealed  from  both 
air  and  ground  observation)  ;  or  extensive  digging  (concealed  from 
ground  observation  as  far  as  practicable). 

ii.  When  selecting  section  positions,  consider  the  eventual  trace 
of  the  platoon  locality  and  drainage. 

Hi.  In  siting  wire  {if  not  done  by  the  company  commander) 
remember  that  it  should  be  under  fire  frorA  section  posts  ;  beyond 
range  of  grenades  thrown  by  hand,  b^t  not  so  far  that  it  can  be 
cut  in  darkness  or  fog  ;  and  that  it  should  be  as  inconspicuous  as 
possible,  particularly  if  position  consists  of  concealed  weapon  pits. 

iv.  Make  a  plan  of  work,  allotting  men,  tools  and  materials 
available  to  tasks.  (In  the  meantime  tools  and  materials  should 
be  collected  by  the  platoon  serjeant.) 

v.  Supervise  the  tracing  out  of  digging  and  wire. 

vi.  Remember  that,  however  short  the  time  available  and 
whatever  the  digging  policy,  the  fir^t  t^sks  to  which  available 
labour  should  be  applied  (exclusive  of  siting,  tracing  and  collection 
of  tools  and  materials)  are,  simultaneously 

Preparing  obstacles  (e.g.,  wir^  and  anti-tank  mines). 
Digging  weapon  pits  (or  loophoiing  walls,  etc.). 

Clearing  field  of  fire. 
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3.  Trace  of  trench . — To  ensure  that  there  will  be  adequate 
protection  both  in  the  early  stages  and  later  when  trenches  are 
developed  to  full  dimensions,  the  following  instructions  must  be 
followed  : — 

i.  Straight  lengths  of  fire  bay  and  of  communication  trench 

should  be  about  10  yards  long. 

ii.  Angles  between  lengths  should  be  between  90  degrees  and 

135  degrees. 

iii.  Fire  bays  (unless  at  an  angle  as  above)  should  be  separated 

by  traverses  about  15  ft.  long  and  12  ft.  wide. 

Note.— In  making  calculations  for  connecting  (directly)  two 
points  100  yards  apart  : — 

i.  By  traversed  trench  (square  trace),  allow  150  yards  of 

digging  ;  #  . 

ii.  By  ziz-zag  trench,  allow  115  yards  of  digging. 

4.  Consolidation  in  attack* — The  first  consolidation  by  the  fore¬ 
most  troops  consists  of  reorganization  and  use  of  natural  coyer 
and  shell  holes. 

Subsequent  development  will  depend  on  the  decision  of  Iiiglur 
authority  as  to  main  position  to  be  occupied,  which  will  not 
necessarily  be  the  high -watermark  of  the  attack. 

When  the  furthest  positions  reached  by  the  attack  have  to  be 
consolidated,  the  first  work  by  platoons,  when  tools  and  materials 
become  available,  will  be,  simultaneously  :■ — 

Preparing  obstacles  (e.g.,  wire  and  anti-tank  mines). 

Digging  weapon  pits  (or  loopholing  walls,  improving  shell 
boles,  etc.). 

Clearing  field  of  fire. 


Trenches 


A  3 


(393/2852)  q 


Fig  3. — Section  of  a  weapon  pit. 
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5,  Since  it  is  impossible  for  troops  to  live  continuously  in  isolated 
weapon  pits,  which  restrict  all  freedom  of  movement  by  day,  the 
next  step  in  the  organization  of  infantry  trenches  is  to  connect  up 
weapon  pits,  including  fi  dummies/’  posts  and  localities  by  “  crawl 
trench." 


6.  After  connecting  up  with  crawl  trench,  deepen  trenches  to 
allow  commanders  and  others  to  move  about  behind  the  firers. 

The  parados  must  always  be  higher  than  the  parapet  to  provide 
a  background  behind  the  brers’  [leads. 

Traverse  T  higher  than  /he  parapet  a/  a 
point  in  line  with  the  fireshp  ■>. 

r~^T"V-rr  **  1 H  ^/tiarados  \ 


'  *  fief*  slept  of  Parados 
f  continuing  frond  slope  of 
ij  Parapet  and  sodded 

I  M  slope 


Finished  section  of  Paraph 


Fig.  5. — Fire  trench 


Note, — Task  M  can  normally  be  done  in  one  60  cubic  feet  task 
If  conditions  necessitate  a  lesser  task,  it  may  be  done  as  tasks  ITa 
(6  square  feet)  and  11a  (4  square  feet). 
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I'lG*  6.-  Complete  CQtfiniH'fncutiofi  trench  t  utid  trenches  other  than  fire  bays 


Note, — Task  III  can  normally  be  done  in  one  60  cubic  feet 
task.  If  conditions  necessitate  a  lesser  task,  it  may  be  done  as 
tasks  II I  a  (74  square  feet)  and  II I  u  (4£  square  feet). 


I < — 

% ’zzzzzzzEzzm 


?zzzzzz2zzz\  T  fr^w///j/A&X 
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Forward  J 
Traverse  * 
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Traverse-, 


normof 
30‘ 


4  <■ 


zs  t  1 

A  **■ 

‘PI  1 

Firesteps  In  T/rebags  shown  Esa 
C  4  -  Communication  Trench 

Fig,  7, — Shows  dimensions  of  a  trench  complete  to  full  dimensions  in  plan 


7,  Communication  trenches  should  take  off  from  the  passage 
trench  behind  a  traverse,  and  should  have  a  “leg”  in  the  first 
few  yards. 
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Breastworks 

8.  Breastworks  (Fig-  S)  are  made  when  it  is  impossible  to  obtain 
cover  by  digging  trenches  ;  Tor  instance,  in  rocky  country  where 
there  is  little  or  no  earth,  or  in  marshy  country  where  the  water 
lies  on  or  close  to  the  surface. 


9.  Anclwtages. — Ail  anchorages  should  be  held  back  by  at  least 
8  separate  strands  of  binding  wire  twisted  together. 

Anchorage  pickets  and  wires  must  be  placed  in  position  before 
is  thrown  up.  In  ordinary  trenches,  to  get  a  straight 
.he  anchorage  wire,  a  groove  must  be  cut  for  it  in  the 

parapet. 


(Elevation) 


(Section) 
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Emplacements 


ENEMY 
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I<1G,  11.— L.M,G.  emplacement — 'Fixing  on  fixed  linen  to  a  Jlunk 


10.  Excavation  differing  from  that  of  a  normal  trench  mustbe 
camouflaged,  {±he  catnouUage  la  not  indicated  in  the  diagrams.) 
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Fie,  12, — Weapon  pits  for  a  M.G.  section 
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TYPICAL  DESIGN 


PERSPECTIVE  VIEW. 
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Plan  of  o,r. 


Section  of  o.f. 


Supparf  rbf  pfite42P 
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FtiJf  suppsitirij  roqf 
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Fie.  15* — Observation  pos: 


Note.-— A  splinter- proof  roof  should  be  added  if  time  permits. 


Gun  emplacements 

Details  of  gun  emplacements  for  field,  medium  and  anti-tank 
artillery  will  be  issued  later. 
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Light  Shelters 

11.  Small  shelters  {Fig.  16)  to  give  protection  against  splinters 
can  be  constructed  without  £i  grc^it  expenditure  of  IcLoour  and 
nmterials  This  protection  is  given  by  12  in.  to  2  ft.  6  in.  of  earth. 
To  cause  a  shell  to  explode  before  it  can  penetrate  the  earth 
cover  a  **  bursting  course  ”  of  a  layer  of  9  in.  ot  bioken  bi icks, 
stones,  etc.,  is  laid  on  top  of  the  earthy  The  depth  of  the  whole 
roof  covering  should  not  exceed  2  ft.  o  in. 

12.  The  earth  cover  with  its  bursting  course  may  be  supported 
on  a  framework  of  wood  (described  in  para.  14  below). 

The  earth  cover  may  also  be  carried  on  corrugated  iron  sheets, 
hurdles  planks  etc.,  laid  across  a  revetted  ticncli,  but  fire  and 
communication  trenches  should  not  be  floated  in  tbis  way  as 
they  quickly  become  blocked  under  shell  fire. 

13  The  following  covers  should  be  proof  against  splinters:— 
i.  12  in.  to  I  ft.  9  in.  of  earth  with  bursting  course,  9  in. 
thick,  of  proken  brick  supported  on  C.L  sheets,  hurdles 
or  planks,  resting  on  a  wogden  frame 
n.  2-J  feet  of  earth  supported  on  a  layer  of  bin.  logs  resting 
"  on  a  wooden  frame. 

14,  General  construction  points.— Splinter-proof  shelters,  etc.,  are 
generally  made  on  tho  cut  and  cover  ’ypiinciplc  ,  an.  cx<  avation 
beintr  made  in  which  the  shelter  is  bunt  and  then  coveied  up. 
No  roof ,  whatever  its  resistance  to  penetration,  is  of  any  value 
unless  it  is  supported  on  a  properly  designed  structure. 

The  essentials  are  ■ — 

L  Strong  sides  and  roof. 

ii  Sides  must  be  prevented  from  collapsing  inwards  by 
IWng  started apart  top  and  bottom. 

iii.  The  whole  t>ox  must  be  prevented  from  distortion  by 

diagonal  bracing  on  tire  sides  find  end, 

iv.  Sills  or  bearing  plates  must  be  placed  under  the  uprights 

supporting  the  roof  to  prevent  them  sinking  into  the 

ground. 

v  The  shelter  ri^ist  be  rendered  weatherproof  by  including  in 
the  roof  a  layer  of  corrugated  iron  or  similar  material, 
graded  to. /brow  off  water.  When  corrugated  iron  is 
used  any  nails  should  he  driven  through  the  ridges 
and  not  through  the  valleys  of  the  corrugated  iron. 

In  addition,  water  must  be  prevented  from  draining  into  the 
dug-out. 


Where  the  dug-out  is  made  off  a  trench  this  can  best  be  effected 
by  making  the  iloor  of  the  dug-out  about  six  inches  above  the 
bottom  of  the  trench, 

15.  Hints  on  the  use  of  timber  for  framework  of  shelters, — The 
following  points  should  be  observed  : — 

i.  Beams  must  be  laid  on  edge  to  obtain  the  full  strength, 

ii.  In  covering  a  given  area  beams  should  be  placed  across 

the  shortest  span, 

iii .  If  there  are  any  large  knots  in  the  beams  they  should  be 

placed  uppermost  and  not  on  the  underside  of  the 
beam. 

iv.  Heavy  weights  must  not  be  taken  by  nails  or  on.  an  un¬ 

suitable  support  such  as  sandbags, 

v.  The  best  upright  is  the  natural  pit  prop.  When  round 

timber  is  not  used;  uprights  should  be  as  nearly  square 
as  possible  in  section  and  one  side  should  never  be  less 
then  five- eighths  of  the  other, 

vi.  Measures  must  be  taken  to  prevent  uprights  being  forced 

in  sideways  by  earth  pressure  or  shell  bursts  ;  both 
the  heads  and  feet  must  be  secured.  When  round 
uprights  are  used  they  can  be  notched  not  more  than 
l|  inches  into  the  roof  supports.  When  square  timber 
is  used  the  heads  and  feet  should  be  kept  apart  by  a 
spreader  nailed  on  ;  cleats  are  useless.  Notches  must 
on  no  account  be  used. 

vii.  Saw  cuts  must  not  be  too  deep  and  more  must  not  be 

notched  out  than  is  necessary. 

viii.  An  upright  must  be  provided  to  support  a  beam  wherever 

it  is  crossed  by  a  purlin. 

ix.  Timbers  of  small  scantling,  e.g.  5  in.  by  1  in.,  3  in,  by 
3  in.,  etc,,  cannot  be  expected  to  carry  more  than 
light  splinter-proof  cover. 

x.  Economy  in  timber  is  essential,  and  heavy  timbers,  e.g. 
9  in.  by  3  in,,  etc.,  should  not  be  used  when  a  smaller 
size  will  suffice. 

16,  Dogs. — -When  fastening  heavy  timbers  together,  dogs  and 
spikes  must  not  be  driven  within  3  inches  of  the  edge  or  4  inches 
of  the  end  of  the  timbers  ;  dogs  must  be  placed  on  both  sides 
of  the  frame.  Auger  holes  must  be  bored  for  spikes  or  the  latter 
sdll  split  the  timbers. 
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7.  PREPARATION  OF  BUILDINGS,  WALLS,  HEDGES,  ETC.  FOR 

DEFENCE 

1.  Clearing  field  of  fire  ;  this  may  include  demolitions  of  walls, 
outlying  buildings,  etc.  When  walls  and  outbuildings  are  destroyed 
ruins  must  not  provide  cover  for  the  attackers.  Knocking  broad, 
low  holes  through  the  walls  will  often  be  all  that  is  needed. 

2.  Completion  of  defensible  perimeter  by  barricading  doors  and 
ground  floor  windows  which  require  special  treatment,  as  shown 
in  Fig.  18. 

3.  Loophoiirig  doors,  windows  and  walls  to  provide  fire  positions 
for  fire  in  every  direction.  There  should  be  places  from  which 
grenades  can  be  thrown  at  the  attackers. 

4.  Obstacles,  both  at  a  distance  and  close  to  the  walls  should 
be  provided  and  existing  obstacles  should  be  strengthened. 

5.  Improvement  of  communications  within  the  building,  e.g., 
knocking  holes  through  walls. 

6.  Defence  against  gas. 

7.  Arrangements  for  storing  ammunition,  food  and  water. 

8.  Sanitary  and  medical  arrangements. 

9.  Water  and  earth  for  putting  out  fires. 
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Fig.  J-8. — -Defence  of  a  hous~.  Not  exposed  to  artillery  fire 
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10.  Doors  and  windows  can  be  blocked  up  by  nailing  planks  or 
corrugated  iron  oil  both  sides  and  iilling  the  space  between  with 
broken  stone  at  least  9  inches  thick. 

Instead  of  boards  and  shingle,  windows  or  doors  may  be  blocked 
with  sandbags  filled  with  broken  stone.  If  this  is  done  to  a  window 
in  the  upper  floor  it  will  be  necessary  to  strengthen  the  floor  from 
below  with  wooden  props. 

Loopholes  should  be  made  as  far  as  possible  in  flic  doors  and 
windows  provided  they  are  strengthened  as  above  so  as  not  to 
weaken  the  walls. 

Cellars. — Full  use  should  be  made  of  cellars.  The  first  essential 
is  to  shore  up  the  roof  with  stout  pit-props  or  frames  sufficiently 
strong  to  support  any  protective  layer  which  may  bo  added,  as 
well  as  the  weight  of  any  debris  which  may  be  dislodged  from  the 
upper  storeys. 

All  cellars  should,  if  possible,  have  two  entrances,  protected 
with  gas  curtains. 

Roofs  of  brick  or  concrete  will  usually  be  splinter-proof  in  them¬ 
selves,  but  the  ordinary  roof  will  require  the  addition  of  a  protective 
layer. 

Shell-proof  protection. — In  well-built  houses,  existing  walls  or 
roofs  act  as  bursters,  and  as  these  are  knocked  down  the  covering 
of  the  cellar  is  automatically  increased.  The  ventilating  window 
of  a  reinforced  cellar  may  be  used  as  an  effective  M,G.  loophole. 

11.  Hedges. — Hedges  and  lines  of  bushes  often  make  good  fire 
positions,  as  they  hide  the  parapet  from  the  enemy’s  view,  and 
cause  the  enemy  to  disperse  his  fire  along  the  length. 

It  is  most  important  to  conceal  flic  fact  that  a  hedge  is  occupied. 
The  back  of  the  hedge  must  be  thinned  so  that  upper  branches 
remain  as  a  screen  against  air  observation  ;  the  front  of  the  hedge 
must  be  cleared  so  that,  though  the  defender  can  see  and  fire 
through  it  without  being  seen,  the  foliage  or  branches  hide  the  earth 
forming  the  parapet.  The  front  of  the  trench  must  be  close  to  the 
centre  of  the  hedge,  so  that  its  thick  stems  interfere  with  the  firer 
as  little  as  possible. 

If  a  ditch  is  on  the  enemy's  side  of  the  hedges,  excavated  earth 
can  be  thrown  into  it  and  then  covered  with  the  trimmings  of  the 
hedge. 

A  hedge  constitutes  a  good  target,  and  it  is  often  preferable 
rather  than  holding  a  hedge  itself,  to  site  a  fire  trench  m  front  or  iu 
rear  of  it.  Such  trenches  must  be  well  concealed. 

12.  Walls  should  not  be  fired  over,  but  loopholes  made.  Some 
sort  of  roof  may  be  required  for  protection  against  falling  bricks. 

{See  Fig.  19.) 
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Fig.  19. — Adaptation  of  hedges  and  waits 


8.  OBSTACLES 

1.  General . — All  obstacles  should  be  defended  by  nre. 

The  availability  of  tank  obstacles  or  partial  obstacles  easily 
convertible  into  complete  obstacles  will  be  a  primary  consideration 
in  the  selection  of  a  defensive  position. 

Obstacles  should  be  so  placed  that  they  come  as  a  surprise  to 
the  enemy.  In  the  early  stages  of  defence  this  may  be  a  vital 
point.  They  should  be  laid  out  in  irregular  lines  to  lead  the  enemy 
into  pockets  which  are  under  intensive  fire. 

2.  Diagrams  of  artificial  tank  obstacles  are  shown  in  Fig.  20. 
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Fig.  20, — Examples  of  artificial  tank  obstacles 
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3.  Anti-tank  mines . — Mines  should  be  employed  to  fill  gaps 
between  tank  obstacles.  They  should  be  laid  in  depth  to  prevent 
one  shell  clearing  a  complete  passage.  Minefields  are  classed  as  :■ — 
Close  spacing  . .  2  mines  per  yd,  of  front  in  two  rows. 

Open  spacing  ,  *  X  mine  per  yd.  of  front  in  two  to  ten  rows. 


Every  opportunity  will  be  taken  to  conceal  mines  in  long  grass, 
etc.  If  dug  in,  the  top  of  the  mine  must  protrude  at  least  2  inches. 
Minefields  must  be  covered  by  fire. 

The  time  taken  in  laying  mines  is  laid  down  in  the  table  in 
Sec.  8,  item  23. 


4.  Road  blocks. — Roads  can  be  blocked  against  wheeled  vehicles 

by 

Craters 

Barricades  of  local  material 
Felled  trees 
Trenches 


Heavy  blocks 


j 


Will  impose 
some  delay 
after 

defenders 
^  have  left, 
f  Impose  no 
<  delay  unless 
kept  under 
fire. 

if  our  own  vehicles  have  to  pass  through  blocks  a  zig-zag  one¬ 
way  passage  may  be  left,  with  arrangements  for  closing  it  rapidly. 

It  is  of  little  use  siting  a  block  where  vehicles  can  get  off  the  road 
without  difficulty.  Blocks  should  be  covered  by  fire. 

Diagrams  of  some  forms  of  block  are  given  in  Fig,  21. 


Temporary  blocks  Coils  of  concertina  wire 

Anti-tank  mines 
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Fig.  21, ~—(b)  Felled  tree 
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Fig,  21.— (c)  Felled  tree  road  block 


Trees  dogged  together 
if  possible 


5.  Embankments,  cuttings  and  sunken  roads. — Embankments 
offer  no  protection  against  shells  bursting  behind;  cuttings  and 
sunk  roads  may  become  shell -traps. 

Fire  positions  should  be  made  by  digging  f-hcads  or  D-heads. 

6.  Infantry  obstacles . — The  best  artificial  obstacles  to  stop  infant  ry 
are  those  made  of  barbed  wire. 

The  construction  of  wire  obstacles  is  the  duty  of  the  troops 
holding  the  defences  %vhich  they  protect.  If  lime  is  short  it  may 
only  be  possible  to  erect  a  single  strain  1  of  wire.  In  temporary 
defences  where  a  large  obstacle  would  give  away  concealed  defences 
trip  wire  entanglements  may  be  concealed  in  crops,  copses  and 
hedges,  or  existing  wire  fences  may  be  improved. 

Various  tvpes  of  wire  entanglements  arc,  described  below,  but 
the  Dannert  triple  concertina  or  the  double  apron  fence  should  be 
regarded  as  standard,  and  all  troops  should  be  fully  trained  in 
their  construction, 

7.  Description  of  the  triple  concertina  fence . —  1  he  triple 
concertina  fence”  consists  cl: 

i.  Three  concertinas  in  the  form  of  a  pyramid/*. 

ii.  Long  screw  or  angle  iron  pickets  at  5  paces  (4  yards) 

intervals  through  the  two  bottom  concertinas, 

iii.  A  longitudinal  strand  of  ordinun  barbed  wire  along  the 

top  of  each  bottom  concertina.  This  strand  to  be  fixed 
to  the  second  eye  from  the  top  of  each  picket,  and  to 
be  wlndlassed  to  the  bottom  concertina  at  intervals. 

iv.  The  top  concertina  to  be  fixed  to  the  top  eye  of  the  long 

screw  pickets  on  the  home  side  of  the  fence.  The 
horizontal  strand  on  the  home  side  of  the  fence  to  be 
windlassed  to  this  concertina. 

Note, — If  conditions  do  not  allow  of  pickets  being  screwed  or 
driven  in,  a  fence  may  be  made  by  extending  the  concertina  and 
adding  the  pickets  later. 
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8.  The  ends  of  adjacent  concertinas  are  hied  to  a  single  picket 
in  the  following  manner  (see  Fig.  22). 

Only  the  bottom  portion  of  the  end  coil  of  the  first  concertina 
is  placed  over  the  picket  (sec  Fig.  A).  Both  the  top  and  bottom 
of  the  end  coil  of  the  second  concertina  axe  then  placed  over  the 
picket  {see  Fig.  B).  The  top  portion  of  the  first  concertina  is 
finally  placed  over  the  picket  above  all  the  others  (see  Fig.  C). 
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Fig.  22, — Triple  concertina  fcr.cc 


9.  Procedure  for  constructing  50  yards  of  tl  triple  concertina  fence'* 
1*  Stages  of  erection. 

There  are  three  stages  in  constructing  the  fence.  It  is  possible 
to  leave  the  fence  at  either  of  the  first  two  stages,  but  Stage  1 
(single  concertina)  fence  affords  a  very  poor  obstacle,  while  Stage  2 
(double  concertina)  fence  affords  a  less  efficient  obstacle  than  double 
apron  fence. 
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ii.  Stores. 

All  stores  must  first  be  carried  to  the  site,  and  laid  out  near  the 
task  in  some  manner  known  to  all  the  members  of  the  party, 

Stores  required  for  50  yards  of  fence  : — 

Stores  Man-loads 

9  Dannert  concertinas  ■  *  -  *  * .  .  *  9 

26  long  screw  pickets  .  .  ■  -  ■  .  *  - 

l  coil  of  barbed  wire  . .  .  .  .  .  . .  *  *  1 

Tracing  tape,  wire-cutters,  and  windlassing  sticks,  ,  ^ 


17 

man-loads 


The  whole  party  (including  N.C.O.)  carry  up  one  load  each 
N.C.O.  and  two  men  stay  at  site  to  trace  line  of  fence,  etc. 
Remainder  of  party  do  two  more  journeys  (less  one  man  load). 

The  line  of  fence  must  be  marked  with  tracing  tape. 

Tape  may  also  have  to  be  used  to  mark  the  route  to  start  of 
task. 

The  following  (Fig.  24)  is  a  suitable  lay-out  for  stores  : — 
f?<OC//7g  fepe  m&rfrj/jg  //be  of  fe/?£&  ^ 
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iii.  Procedure  for  constructing  a  fence. 

This  procedure  is  for  the  erection  of  a  fence  starting  from  the 
left. 

Stage  1. 

Commander  paces  along  the  tracing  tape  followed  by  the  party 
in  single  file.  Each  man,  other  than  the  commander,  carries  a 
windlassing  stick  and  two  pi  fleets,  except  the  last  man  who  only 
carries  one  picket. 

Commander  indicates  a!  five  pace  intervals  the  positions  at 
which  pickets  are  to  be  fixed.  The  leading  man  lays  down  one 
picket  at  the  first  point  indieaLed  and  screws  in  his  second  picket 
at  the  next  point,  fie  then  i>  hu  ns  and  screws  in  his  first  picket. 
Each  man  in  turn  acts  simjkirh  , 

Having  screwed  in  his  pickets  r-.u-li  man  returns  along  the  line 
of  the  fence  ;  while  doing  so  men  will  sen  \v  in  any  pickets  insecurely 
fixed  as  the  result  of  casualties. 

The  first  three  men  back  at  the  dump  each  take  one  Dannert 
concertina,  carry  them  to  the  hid.  7th  and  Mill  pickets  respec¬ 
tively,  lay  them  on  the  ground  one  pace  on  the  enemy  side  of 
the  picket,  and  undo  fastenings. 

The  whole  party  then  assembles  at  the  concertina  that  has  been 
laid  out  nearest  to  the  start  of  tins  (ask. 

The  commander  and  four  men  extend  the  concertina  by  pulling 
it  outwards  in  both  directions.  One  mnn  is  required  at  each  end 
and  the  remainder  spaced  between  them  la  .tv  i  d  the  concertina 
to  open  evenly.  If  the  concertina  is  extended  from  otie  end  only, 
or  if  the  extension  is  done  by  dragging,  the  concertina  will  not 
open  evenly  and  its  diameter  will  be  i"  dm  vd  unduly  at  the  places 
where  the  strain  is  greatest. 

As  soon  as  the  concertina  has  been  mM-  mlnl  tlu*  commander  and 
four  men,  placing  themselves  on  the  home  side  of  the  concertina 
and  close  to  the  pickets,  lift  it,  step  back  and  drop  it  on  to  the 
pickets. 

The  three  men  not  employed  on  extending  tin*  first  concertina, 
bring  from  the  dump  the  coil  of  ordinary  barbed  wire  for  the 
horizontal  strand.  As  soon  as  the  cnnrnt  iua  i  m  position,  they 
run  out  this  horizontal  strand,  fixing  if  to  the  second  eye  from 
the  top  of  each  picket  and  windlassing  it  to  the  concertina  midway 
between  the  pickets. 

Similarly  the  second  and  third  concertinas  are  extended,  placed 
on  the  pickets  and  the  horizontal  wire  fixed. 

If  only  50  yards  of  fence  is  being  constructed  the  horizontal 
wire,  after  fixing  to  the  last  picket,  will  be  cut  and  the  coil  brought 
back  to  the  start  of  the  task  ready  for  use  on  Stage  2. 
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If  100  yards  of  fence  is  being  const  me  ted  the  coil  will  be  left 
ready  to  continue  this  horizontal  strand  over  the  second  50  yards  ; 
the  coil  of  ordinary  barbed  wire  required  for  Stage  2  being  picked 
up  from  the  dump  of  stores  for  the  second  50  yards  of  fence  and 
taken  back  to  the  beginning  of  the  first  50  yard  task. 


Stage  2. 

Stage  2  will  start  before  the  three  men  fixing  the  horizontal 
strand  have  finished.  Commander  and  four  men  only  will  be 
available  at  first.  These  return  to  dump  ;  each  man  takes  three 
pickets  while  commander  takes  one.  The  pickets  are  laid  out  and 
screwed  in  on  a  line  parallel  to  the  pickets  of  Stage  1  and  at  a 
distance  of  3  feet  from  it  on  the  home  side.  The  spacing  of  pickets 
is  shown,  in  Fig.  25. 
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Distance  between  two  rows  of  pickets,  3  feet.  Each  picket  of 
Stage  2  opposite  centre  of  interval  between  pickets  of  Stage  1. 
Left-hand  picket  of  Stage  2  overlaps  2^  paces  to  left  of  the  left- 
hand  end  of  the  original  task  of  Stage  1.  The  distance  between 
the  two  rows  of  pickets  should  not  exceed  3  feet,  or  the  top  con¬ 
certina  when  finally  traced  will  sag  into  the  resulting  gap  between 
the  two  bottom  concertinas. 

Having  screwed  in  the  pickets,  the  first  three  men  available 
carry  out  the  next  three  concertinas  to  the  3rd,  7lh  and  11th 
pickets  respectively  and  remove  fastenings.  The  commander  and 
all  four  men  then  extend  the  left-hand  concertina,  lift  it  forward 
and  drop  it  on  to  the  pickets.  They  repeat  this  with  each  of  the 
two  remaining  concertinas. 
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As  soon  as  the  concertinas  are  placed,  the  three  men  who  have 
been  fixing  the  horizontal  strand  of  barbed  wire  of  Stage  1,  com¬ 
mence  fixing  a  similar  strand  in  the  same  manner  along  the  top  of 
the  second  row  of  concertinas. 

S  tage  3. 

When  the  commander  and  four  men  have  finished  placing  the 
concertinas  of  Stage  2,  they  return  to  dump,  collect  the  last  three 
concertinas,  extend  them  on  the  home  side  of  the  fence  and  lift 
them  over  the  home  line  of  pickets  on  to  the  top  of  the  two  lower 
concertinas.  As  soon  as  it  is  placed  in  position  each  concertina  is 
fixed  to  the  top  eyes  of  the  home  line  of  pickets. 

While  this  is  being  done  the  remaining  three  men  continue 
running  out  and  fixing  the  horizontal  strand  of  Stage  2,  On 
completion  of  which,  they  return  and  windlass  this  horizontal 
strand  to  the  top  concertinas  also. 

Notes  1, — If  the  tactical  situation  permits  of  men  working  on 
the  enemy  side  of  the  fence,  the  fixing  of  the  top  concertina  to  the 
top  eyes  of  the  row  of  pickets  on  the  enemy  side  of  the  fence,  and 
the  windlassing  to  it  of-  the  Stage  1  horizontal  strand,  can  now  be 
carried  out  by  any  men  available. 

2.  An  average  party  of  a  N.C.O.  and  7  men,  with  stores  ready 
dumped  at  the  beginning  of  the  task,  should  be  able  to  construct 
50  yards  of  triple  concertina  fence  in  15  minutes  on  normal  ground 
by  day. 

3.  For  angle  iron  pickets  l  N.C.O,  and  10  men.  are  required  and 
will  take  30  minutes  to  construct  50  yards  of  triple  fence. 

10.  Double  apron  fence . —  Consists  of  three  horizontal  wires  fixed 
to  pickets,  sloping  wires  (called  diagonals)  leading  from  the  top  of 
upright  pickets  to  the  anchorage  pickets,  and  three  horizontal 
wires  fixed  on  each  side  to  the  diagonals,  These  horizontal  wires, 
together  with  the  diagonals,  arc  called  t  he  “  front  and  rear  aprons.” 
The  double  apron  fence  is  one  of  the  best  types  of  wire  entangle¬ 
ment.  It  is  difficult  to  cut  or  climb  over.  Two  or  three  double 
apron  fences,  laid  out  so  that  the  distance  between  them  is  always 
varying,  form  a  very  efficient  obstacle  which  is  not  easily  destroyed 
by  artillery  fire.  Belts  of  such  fences  form  a  very  good  foundation 
for  a  wide  obstacle;  concertinas  and  loose  wire  can  be  thrown  in 
between  them  to  thicken  the  obstacle  and  make  it  more  difficult 
to  cross. 

11.  Spider  Wire.—- Consi sts  of  fences  ru 1 1  r i  i  t i g  i ti  various  directions 
with  horizontal  wires  and  without  diagonals  or  aprons. 

Spider  wire  is  very  difficult  to  destroy  by  artillery  fire,  as  there 
will  nearly  always  be  a  few  fences  left  undamaged.  Not  more  than 
two  or  three  fences  should  meet  at  one  point., 

It  may  be  used  to  fill  in  the  spares  behind  and  between  double 
apron  fences. 
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or  about  8*6  by  using  two  5-1 OJ 

Note,— The  pickets  or  posts  must  be  securely  lashed  together  where  they  cross . 

Fig.  26 — Portable  knife  rests 


Wire  Ties  3  from  end  of  pole. 


2. — KNIFE  REST  MADE  OK  ANGLE-IRON  PICKETS 
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12.  Knife  rests. — Fig.  26  shows  two  types  of  knife  rests.  They 
consist  of  two  Xs  made  of  wood  or  angle  iron  pickets  joined  together 
with  spikes  or  wire  lashing. 

These  Xs  are  fixed  near  the  ends  of  a  round  pole  or  distance 
piece,  10  to  15  ft.  apart,  and  the  wire  is  put  on  as  shown  in  the  plate. 
At  least  18  inches  of  tne  central  pole  should  project  beyond  the 
ends  of  the  knife  rest  for  carrying. 

Knife  rests  are  used  for  blocking  gaps  in  wire  fences,  and  for 
closing  roads  and  trenches. 

1. - LARGE  KNIFE  REST  MADE  OF  WOOD 
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13.  Frmch  wire  entanglement, — French  wire  is  the  name  given 
to  concertinas  made  of  plain  wire  without  barbs.  These  are 
provided  ready  made  up  ;  they  are  easy  to  carry  and  can  be  very 
quickly  erected. 

It  is,  therefore,  useful  for  consolidating  ground  won  in  an  attack. 

It  should  be  erected  in  two  rows,  1  yard  apart. 

The  disadvantage  of  I  french  wire  is'  that  it  is  easy  to  cross,  and 
it  is  only  used,  therefore,  until  something  better  can  be  provided. 

It  can  be  improved  by  adding  horizontal  barbed  wires,  and  by 
throwing  loose  barbed  wire  in  between  the  rows. 

9.  PASSAGE  OF  WATER  OBSTACLES 

1.  Classification  of  loads. — military  vehicles  are  classified  with 
numbers  which  correspond  approximately  to  the  gross  weights 
of  individual  vehicles  when  full}'  loaded  with  their  standard  loads. 

Details  of  this  classification  will  be  found  in  Pamphlet  No.  12. 

Each  vehicle  will  carry  a  plate  bearing  the  number  of  its  load 
group. 

2,  Ci a s sifi cation  of  bridges. — All  bridges  in  a  theatre  of  operations 
will  be  classified  as  Class  5,  9,  12,  18  or  24. 

Bridge  classification  signs  bearing  one  of  the  above  numbers  will 
be  erected  by  the  engineers  at  the  bridge ;  and  by  the  control 
personnel,  under  the  orders  of  the  staff,  on  the  roads  leading  to 
the  bridge  at  a  point,  or  points,  where  vehicles  too  heavy  for  the 
bridge  can  be  diverted. 

Any  vehicle  may  cross  a  bridge  which  bears  a  classification 
number  equal  to,  or  greater  than,  its  own. 


Military  bridges  are  classified  as  follows  : — 

Mobile  bridging  equipment,  i.e.,  equipment  designed  to  meet 
tactical  requirements  and  provided  with  its  own  transport : — 


Load 

classification 

&) 

Type  of 
equipment 

m 

Purpose 

w 

Assault 

Reconnaissance  boats 

Assault  boats 

Kapok 

:  f" 

2-nian  boats  for  reconnaissance  pur¬ 
poses. 

i  9-man  boats  for  carrying  one  section 
of  infantry  plus  two  rowers  for 
assault  crossings. 

Additional  to  assault  boats  for 
assault  crossings  over  slow  moving 
streams  not  exceeding  150  ft.  iu 
width  or  as  a  maintenance  bridge 
over  such  streams  for  rapid  passage 
of  supporting  infantry. 

Pack . , 

No  special  equip¬ 
ment  is  provided ; 
as  a  rule  a  Class  5 
bridge  will  be  pro- 
f  vided. 
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Load 

classification 

M 

Type  of 
equipment 

m 

Purpose 

©  ■  A  *  l 

Folding  boat  Mk.  11 

t  i  * 

i 

For  the  passage  of  infantry,  support 
weapons,  or  transport  and  light 
tanks  (cxcL  Mk.  VII). 

1  Can  be  used  ns  : — 

i.  Tracked  raft  which  can  carry  3J 
tons,  e.g.,  battalion.  A  11  Ech  ” 
tpt.  It  takes  10  mins,  to  con¬ 
struct  by  day,  and  30  mins,  by 
night.  Does  not  require  a 

landing  stage. 

iL  Shore  loading  deck  raft  which  can 
carry  5£  tons,  c,g.,  Lt,  Tk. 
(excL  Mk.  VII)  ;  80-cwt.  lorry 
or  two  of  other  bn.  vehicles/ 

iii.  Decked  raft  working  between 

landing  stages  or  as  a  bridge. 
Can  carry  same  load  as  for  ii. 
above.  Can  be  built  in  40  mins, 
by  day  and  70  by  night. 

iv.  As  a  bridge.  Same  load  as  ii. 

above. 

9 

Folding  boat  Mlc.  Ill 

Will  carry  all  loads  carried  by  the 
Mk.  II,  also  loaded  3 -ton  lorries  ant! 

- 

the  Mk.  VI I  light  tank. 

9 

Small  box  girder  Mk. 

II 

2-girder  bridges  for  spans  of  48,  64 
feet. 

12  .. 

Small  box  girder  Mk. 

Ill 

2 -girder  bridges  for  spans  of  48,  6  4 
feet. 

12 

Pontoon  and  trestle . , , 

As  2-pier  rafts  or  in  bridge. 

18 

Small  box  girder  Mk. 

II 

Small  box  girder  Mk. 

II 

Pontoon 

2 -girder  bridges  for  spans  of  32  feet. 

IS  /,  ’  . . 

4 -girder  bridges  for  spans  of  64  feet, 

IS  . . 

Bridges  consisting  of  2-pier  rafts*. 

24 

Small  box  girder  Mk. 

II 

4 -girder  bridges  for  spans  of  32,  4S 
feet. 

24  . , 

Small  box  girder  Mk. 

Ill 

2-girder  bridges  for  spans  of  32  feet. 

■ 

* 

*■* 

Small  box  girder  Mk. 
Ill 

4-girdcr  bridges  for  spans  of  43,  64 
feet. 

24  . , 

Pontoon 

Bridges  consisting  of  3-pier  rafts.* 

*  It  must  be  noted  that  when  ferrying  : — 

i.  a  single  2 -pier  raft  will  only  take  a  vehicle  up  to  vehicle  classification 

16.  For  a  vehicle  classified.  17  or  1 8,  two  2-pier  rafts  must  be  linked 
together, 

ii,  a  single  3-pier  raft  will  only  take  a  vehicle  tip  to  vehicle  classification 

22.  For  a  vehicle  classified  23  or  24  two  3-picr  rafts  must  be 
linked  together. 


3.  Provision  of  bridging  equipment,— The  engineers  are  responsible 
for  the  provision  o!:  rafts  and  bridges  to  take  personnel  and  vehicles 
across  gaps  once  a  bridgehead  is  formed. 

Personnel  on  rafts  will  sit  stil!  and  remain  silent.  Vehicles  must 
be  driven  on  and  off  rafts  slowly  in  bottom  gear,  keeping  as  straight 
as  possible.  Violent  acceleration  or  braking  must  be  avoided. 

Mobile  bridging  equipment  is  carried  in  the  field  as  follows  — 
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4.  Details ,  transport  and  uses  of  assault  bridging  equipment. 
(The  handling  of  this  equipment  is  ati  infantry  responsibility.) 

u  Infantry  boats  3 — 

(a)  Reconnaissance  boat . — An  inflatable  rubber  float  which  will 
carry  two  armed  men.  Weight,  32  lb.  Intended  for 
use  by  scouts. 

{b)  Assault  boat. — A  collapsible  boat  which  will  carry  nine 
armed  men  (one  section  of  infantry  and  two  rowers). 
Weight,  174  lb.  Intended  for  assault  crossings. 

The  transport  unit  for  infantry  boats  is  the  30-cwt.  lorry,  which 
will  carry  eight  reconnaissance  and  12  assault  boats. 


ii.  Kapok. — The  bay  is  6  ft.  6  in.  The  transport  unit  is 
27  bays  carried  in  one  30-ewt.  lorry  (14  bays)  with  one  trailer 
(13  bays). 


5.  Fords. — The  following  depths  are  fordable 

Cavalry 

Infantry 

Tanks,  cruiser  or  “  I  " 

Tanks,  light 
Armoured  cars , . 

Tractors  and  horsed  vehicles 
Lorries  and  heavy  ambulances 
Motor  cars 
Motor  cycles 


ft.  in. 
4  0 
3  0 
3  0 
2  6 
1  6 
2  6 
2  0 
1  6 
1  0 


Gravelly  bottoms  are  best ;  sandy  bottoms  are  bad,  as  the  sand 
gets  stirred  up,  thus  increasing  the  depth  of  water. 

The  depth  of  a  river  is  generally  most  uniform  in  straight  parts  ; 
at  bends  the  depth  will  generally  be  greater  at  the  concave  bank 
and  less  at  the  convex.  For  this  reason  a  river  that  is  not  any¬ 
where  fordable  straight  across  may  be  found  passable  in  a  slanting 
direction  between  two  bends. 


All  fords  should  be  clearly  marked  by  strong  pickets  driven  into 
the  river  bed  above  and  below  the  ford,  their  heads  being  connected 
by  a  strong  rope.  Marks  should  be  made  on  those  pickets  which 
stand  in  the  deepest  water,  at  a  height  of  3  ft.  and  4  ft,  above 
the  bottom,  in  order  that  any  rise  of  water  above  the  fordable 
depth  may  at  once  be  evident. 

6.  There  will  be  many  occasions  when  the  equipment  described 
above  is  not  available,  or  may  not  be  entirely  suitable  for  local 
conditions. 


It  will  then  be  necessary  to  make  full  use  of  local  material  and 
local  advice  as  to  currents,  crossing  places,  etc. 
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7.  Suggestions  for  equipment  to  be  made  up  locally  are  as 
follows  : — 

Rafts  or  even  piers  for  bridges  may  be  made  of  waterproof 
material,  such  as  tarpaulins,  ground-sheets,  stuffed  with  hay, 
straw,  heather,  ferns  (see  lug,  27). 

A  raft  consisting  of  four  13  ft,  by  15-ft.  tarpaulins- stuffed  with 
bay  will  carry  a  load  not  exceeding  24  cwt.  The  best  method  of 
tilling  each  tarpaulin  is  to  make  a  light  framework  of  poles  6  ft. 
square  by  2  ft.  6  ins.  high  on  the  ground  (a  hole  of  similar  dimen¬ 
sions  will  do  almost  as  well).  Place  two  lashings  about  24  ft.  long 
across  the  framework  each  way.  and  over  these  the  tarpaulin,  well 
soaked.  Fill  the  tarpaulin  with  hay  and  trample  it  well  down. 
The  ends  and  sides  of  the  tarpaulin  are  then  folded  over  the  hay, 
and  the  whole  made  into  a  compact  bundle  by  securing  the  lashings 
across  the  top. 


The  stores  required  arc  ;  - 

Tarpaulins  .  .  .  .  „ .  . .  ,  .  . .  4 

Hay  (tons)  . .  . .  . .  . . 

IkiiKs  . .  ..  .  *  «.  « .  . .  .»  le 

Spars  (average  4 -ins.  diameter),  four  16  ft.,  four 

14  ft.  and  two  12  ft.  . .  . .  . .  .  .  10 

Lashings,  I -in.,  about  3  ins.  long  . .  . ,  . .  40 

,,  1  J-in.,  about  6  ins,  Jong  . .  , ,  . ,  16 

Ropes,  2-in.,  length  according  to  width  of  river  .  .  2 

Punting  poles  . .  ,  .  .  .  .  .  , .  .  ,  2 


Smaller  rafts  can  similarly  be  made  by  stuffing  ground-sheets 
with  hay  or  straw  ;  24  of  these  made  into  a  raft  will  support  a 
load  of  1,800  lb.  It  is  essential  for  the  sake  of  stability  that,  unless 
the  buoyancy  is  much  In  excess  of  that  actually  required,  the 
length  of  each  pier  of  a  raft  should  be  twice  the  width  of  the  plat¬ 
form  of  the  raft.  If  the  raft  is  form  fd  of  one  pier  only, 

THE  PART  OF  THE  PLATFORM  LOADED  SHOULD  UE  THE  CENTRAL. 
QUARTER  ONLY,  (See  Figs,  27  and  28.) 
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of  £4  ground  sheafs  as  Fig  3. 


Fig.  27 , — ±tr taking  expedients 
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10.  DEMOLITIONS 

1.  Wet  guncotton  is  issued  in  tin  cases  containing  14  1-lb.  slabs, 
each  6  ins.  by  3  ins.  by  1  £  ins. 

It  must  be  detonated  by  a  dry  primer.  Primers,  weighing  1  oz., 
are  issued  in  boxes  of  6  tin  tubes  each  containing  10  primers. 

2.  Ammonal. — A  less  rapid  high  explosive  than  guncotton, 
useful  for  mined  charges.  It  is  a  greyish  powder  which  readily 
absorbs  water  and  will  not  detonate  when  wet.  Issued  in  2£,  25 
and  50-lb.  tins. 

3.  Gelignite  or  dyna miU.- —  Various  types  of  these  explosives 
arc  largely  used  commercially.  Though  not  service  explosives, 
are  likely  to  be  available.  Issued  in  2  oz.  or  4  oz.  cartridges, 
wrapped  in  parchment  paper  and  packed  in  5  lb,  to  50-lb.  boxes. 

Modern  types  are  usually  labelled  “  Polar  ”  or  "Arctic”  which 
means  that  they  do  not  freeze  at  normal  low  temperatures.  If 
not  so  labelled,  may  freeze  at  45°  V.  when  they  are  dangerous  to 
use  and  will  not  detonate  completely.  Thawing  out  such  explosives 
is  a  dangerous  operation  and  should  be  left  to  experts  ;  they  are 
also  dangerous  after  exposure  to  damp  for  long  periods. 

4.  Detonators. — No.  8  or  No.  27  service  detonator  is  used  with 
safety  fuze.  Nos.  9  or  13  electric  detonators  are  similar  to  the 
No.  3  but  are  provided  with  wires  lor  electric  ignition. 

Fuze  electric  No.  31  is  used  for  converting  No.  27  detonator 
into  an  electric  detonator. 

Commercial  caps  are  similar  to  service  detonators.  The  No.  6 
corresponds  in  size  with  a  No.  8  service  detonator  and  the  commer¬ 
cial  No.  8  with  the  service  No.  27.  All  are  powerful  enough  to 
fire  a  service  primer. 
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5.  Fuse.* — 

i.  Safety  fuse  coloured  black,  and  made  to  fit  the  No.  8  or 
No.  7  detonator.  It  will  bum  under  water  and  bums 
at  the  rate  of  about  2  ft.  a  minute.  Packed  in  boxes 
containing  8  fathoms.  It  is  difficult  to  light  with  a  flame, 
io  light :  The  head  of  a  match  should  be  inserted  in 
the  end  of  the  fuze  and  lighted  by  another  match  or 
rubbed  with  the  match  box. 

\U  Fuze,  instantaneous  detonating,  consists  of  a  tin  tube  filled 
with  high  explosive. 

Its  action  is  practically  instantaneous  if  detonated. 
It  will  not  detonate  if  lighted. 

The  method  of  detonating  is  shown  on  Fig.  29. 

The  explosive  deteriorates  on  exposure  to  the  air ; 
before  using,  therefore,  cut  off  about  6  ins.  of  the  open 
end.  If  the  ends  of  fuze,  detonating,  instantaneous,  are 
to  be  left  in  a  charge  for  a  long  period  a  good  method 
of  protection  is  to  cap  them  with  a  No,  8  detonator. 

Junctions  in  Fuze ,  instantaneous  detonating ,  may  be 
made  by  using  a  junction  box  filled  with  ammonal  or 
three  primers  tied  together  at  the  junction. 

6.  Method  of  connecting  up  charges.— k  charge  of  guncotton  is 
connected  up  for  detonation  as  follows  :■ — 

The  fuze  is  cut  to  the  required  length.  The  end  to  be  ignited 
Is  cut  on  a  slant  to  expose  as  much  of  the  composition  its  possible. 
The  end  to  be  inserted  in  the  detonator  is  cut  straight  across. 
The  straight  cut  end  is  then  gently  inserted  into  the  open  end 
of  the  detonator.  This  end  of  the  detonator  is  then  pinched 
to  make  it  grip  the  fuze  and  so  prevent  it  from  being  withdrawn. 

The  primer,  having  been  tested,  as  below,  to  receive  the  deton¬ 
ator,  is  placed  in  one  of  the  holes  in  a  guncotton  slab  in  the  cliarge, 
and,  if  several  charges  are  to  be  fired  simultaneously,  the  fuze, 
detonating,  instantaneous,  to  be  used  is  passed  through  a  primer 
in  each  charge  and  connected  to  the  safety  fuze. 

For  a  single  charge  the  closed  end  of  the  detonator  is  gently 
inserted  into  the  hole  in  the  primer  so  as  to  fill  the  entire  length 
of  the  hole.  If  the  hole  is  too  large,  a  piece  of  paper  or  grass  must 
be  wrapped  round  the  detonator  to  make  it  fit  tightly.  If  too 
small  it  must  be  enlarged  with  a  rectifier  or  piece  of  wood,  but 
not  with  the  detonator. 

The  charge  must  be  in  close  contact  with  the  object  to  be 
demolished,  and  each  slab  must  be  in  contact  with  those  next  to 
it;  timber  packing  and  clay  are  often  useful  to  ensure  the  former. 

The  charge  must  extend  across  the  whole  of  the  object  to  be  cut. 

Gelignite  or  dynamite  are  fired  by  detonating  a  detonator,  or 
the  end  of  a  length  of  fuze  instantaneous  detonating,  in  the  charge. 

Ammonal  requires  to  be  detonated  by  a  primer. 

7.  Times  for  demolition . — The  length  of  time  required  to  effect 
any  demolition  depends  mainly  on  the  time  necessary  to  clear  away 
any  material  used  as  filling  over  that  part  of  the  structure  which 
actually  bears  the  load.  For  instance,  it  will  take  much  longer  to 
prepare  a  masonry  bridge  for  demolition  than  a  railway  girder 
bridge,  since  in  the  former  there  is  always  a  quantity  of  hard 
filling  over  the  actual  arch  ring  which  bears  the  load,  while  in  the 
latter  the  girders  ate  generally  accessible. 
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8.  i.  1  slab  of  guncotton  will  cut  a  steel  rail. 

ii.  Steel  plate  up  to  1-in.  thick  can  be  cut  by  1  slab  of  gun¬ 
cotton  for  each  6  ins.  width  of  plate.  Thus  a  plate  1-in.  thick 
and  2  ft,  6  ins,  wide  requires  a  charge  of  5  slabs. 

iii.  A  slab  of  guncotton  will  cut  steel  cable  up  to  4  ins.  circum- 
ference. 

iv.  Walls  up  to  2  ft,  thick  can  be  cut  by  2  slabs  of  guncotton 
each  foot  length,  e.g..  to  blow  a  breach  20  ft.  wide  in  a  wall  18  ins. 
thick  and  15  ft.  high  requires  a  charge  of  40  slabs.  The  length  of 
the  charge  must  be  greater  than  the  height  of  the  wall. 

v.  An  arch  ring  up  to  18  ins.  thick  can  be  cut  by  2  slabs  cn 
guncotton  each  foot  width  of  arch.  The  charge  must  be  in  contact 
with  the  brickwork  or  masonry  of  the  arch. 
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9.  Demolition  without  explosives. — 

Railways. —Sever  or  block  main  lines  of  rails  ;  remove  technical 
tools  and  personnel.  (This  will  hinder  restoration.)  Destroy 
water  supplies  (most  effective)  and  points  and  crossings. 

These  measures,  with  the  possible  exception  of  destruction  of 
water  supplies,  will  probably  cause  only  temporary  delay. 

Locomotives. — If  it  is  hoped  to  use  the  locomotives  again  shortly, 
take  off  injectors,  connecting  rods  or  safety  valves.  The  same 
part  should  bo  removed  from  all  locomotives  to  avoid  possibility 
of  enemy  making  good  a  few  locomotives  by  interchange  of  parts. 

If  It  is  not  hoped  that  possession  of  the  engines  will  be  regained, 
fire  rifle  bullets  through  boiler  (fairly  easily  patched)  or  smash 
cylinders,  all  right  hand  or  all  left  hand. 

Rolling  stock. — Burn  or  remove  springs  and  draw  gear.  Break 
axle  boxes.  Leave  a  quantity,  so  disabled,  on  main  lines. 

Telegraphs. — Cut  down  or  break  poles,  cut  up  and  twist  wires. 

Guns. — Close  breech,  then  withdraw  hand  lever  about  1  inch, 
and  with  handspike  or  pick  beat  down  lever  until  hinge- joint  is 
distorted.  A  few  shots  fired  at  carrier  would  jam  mechanism 
still  more.  ($ee  also  instructions  in  the  Gun  Drills.) 

11,  TRACKS  AND  EMERGENCY  ROAD  REPAIRS 

1,  When  making  tracks,  the  following  points  should  be  borne 
in  mind  : — 

i.  Each  track  should  be  3  ft.  wide  to  enable  men  to  move 

along  it  rapidly  on  a  dark  night. 

ii.  A  one-w'ay  track  should  be  first  completed  ;  as  soon  as 

possible  a  duplicate  track  should  be  made  to  give  an 
“Up  11  and  “  Down.  ”  route. 

[ii.  Lateral  communication  between  tracks  should  be  provided, 
especially  in  heavily  shelled  areas. 

iv.  Trench- boards  are  the  most  suitable  form  of  track  and 
should  be  laid  on  transoms  (roughly  3  ins.  by  2  ins.) 
bedded  in  the  ground.  In  swampy  ground  they  should 
be  laid  on  trestles  to  keep  them  above  water.  Trestles 
can  be  constructed  of  two  pickets  driven  into  the 
ground  to  support  the  transom. 

2.  In  the  absence  of  track  bridge  equipment  for  the  passage  of 
minor  obstacles  improvised  crossings  will  be  necessary  to  enable 
M.T.  to  reach  troops  and  so  avoid  unnecessarily  long  carries. 

The  most  common  obstacle  will  be  the  trench  or  drain.  These 
should  be  filled  in  and  rammed  rather  than  ramped  or  crossed  by 
bridges.  A  culvert  of  fascines  or  large  stones  will  usually  be 
necessary  to  allow  the  free  flow  of  water. 

The  surface  of  the  crossing  must  be  covered  with  some  hard 
material  to  resist  wear* 
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3.  Road  repairs. — The  rut  should  be  cut  out  square.  If  the 
foundation  of  large  stones  lias  been  destroyed,  the  soling  stones 
should  be  replaced  by  hand-packing  over  which  a  surface  layer  of 
macadam  (2  to  2^-in.  gauge  stones)  should  be  placed  and  then 
rammed*  The  base  of  the  rut  should  also  be  rammed  before 
replacing  the  soling  stones. 

The  earth -berm  the  earth  part  between  the  macadam  and 

the  drain)  of  a  road,  even  if  it  is  liquid  mud,  should  not  be  cut 
away  without  replacing  it  with  stone,  if  available,  or  some  other 
hard  material  such  as  chalk  or  broken  bricks,  if  stone  is  not  avail¬ 
able.  Shell-holes  require  similar  treatment. 

If  a  hole  in  a  road  under  traffic  is  allowed  to  remain  unrepaired 
even  for  24  hours  great  damage  may  be  caused,  as  rapid  disintegra¬ 
tion  will  take  place  at  the  edges  of  the  hole  and  the  foundations 
may  be  mined. 

4.  Corduroy  roads  are  constructed  as  shown  in  Fig,  30.  Runners 
must  be  spiked  to  sleepers,  and  slabs  to  runners.  Ribands  must 
be  laid  with  a  gap  of  one  foot  at  each  end  to  allow  water  to  run 
away. 

On  hard  ground  or  for  light  traffic  the  sleepers  may  be  omitted, 
but  the  runners  must  never  be  omitted.  Fascines  may  be  used 
instead  of  sleepers,  and  a  preliminary  layer  should  be  used  in 
addition  to  the  sleepers  in  swampy  ground. 

Corduroy  runners  and  sleepers  may  all  be  of  the  same  size,  3  ins. 
to  4  ins.  thick,  and  generally  in  10-foot  lengths,  giving  cither  a 
10-foot  or  20-foot  roadway, 

Ribands  should  be  6  ins.  by  G  ins.  or  6  ins,  diameter. 

Turning  places  must  be  provided  when  vehicles  have  to  turn, 
and  passing  places  on  a  single-width  roadway. 

Time  for  construction.  In  daylight  with  material  on  site  1-yd. 
run  single  width  (10  ft.)  may  be  constructed  in  from  0  to  10  man¬ 
hours  ;  double  width  (20  ft.)  will  take  It)  lo  H  man-hours  to  con¬ 
struct.  Where  beech  slabs  arc  used  and  auger  holes  largely 
dispensed  with,  const  ruction  i  more  rapul;  Where  circumstances 

arc  unfavourable  and  inn . .  hmg.er  times  nmst.be 

allowed. 

A  suitable  party  U  u  :  h  d  run  1  run  inn  requires  skilled 
labour  (R.E,  or  Pioneer  -),  in  lb  i  mpm-linn  of  1  to  I  unskilled. 
As  the  men  become  more  pi  e  i 1  <1  the  proportion  of  skilled 
labour  can  be  reduced.  Parties  should  be  divided  up  into  gangs 
of  about  50  under  a  skill d  N,(  <  1  i  <  tin  mg  of  Mm  roadway. 

Large  parties  (unskilled)  ma  !  •  •  .  5  m  Ihe  early  stages 

levelling  and  digging  side  dr. mi 

5.  Craters. — First  construe t  .i  <’  i.it  imi  .ir,  >un<  1  .iter  for  traffic. 

To  fill  crater  (Fig.  30)  : 

i.  Remove  si ud go  nr  v.  ■  1  •  ■ 

ii.  Cut  out  in  steps  lo  a  api.u<  •  inm 

iii.  Fill  to  within  l  ft.  0  ins.  nr  2  ft,  < -I  Me  mm  I. e  r  wi Mi  alternate 

courses  of  sandbag  md  mum  i  e.  ,  i>r  fill  with 

rammed  dry  chalk.  M  n .!  i , ■  i  1  ■  :  i  fn  reserved 
for  the  top  layers. 

iv.  Lay  slab  roadway,  os  rnvei  w i r  I •  *  ■  :•  i ruled  m>  Mil  ami  ”  ins. 

to  4  ins,  of  road  me  I .  ■  I 
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To  fill  a  crater  40  ft.  diameter  and  20  ft.  deep  requires  about 
400  man- tasks,  organized  in  reliefs  (say  4  reliefs  of  4  hours).  First 
reliefs  have  smaller  number  of  men.  Fifty  barrows  are  required. 

The  time  is  exclusive  of  formation,  of  roadway. 

6.  In  sandy  country , — A  quickly  made  and  efficient  track  can 
be  made  by  spreading  out  rolls  of  wire  netting  (£-in.  or  1-in.  mesh) 
on  the  ground  and  pegging  it  down  firmly  on  both  sides, 

7.  Tracks  for  pack  animals  consist  of  an  earth  formation  oil  the 
best  ground  available ;  the  route  which  involves  the  least  earth¬ 
work  should  be  chosen.  Points  to  remember  in  constructing  these 
tracks  include  : — 

i.  The  track  should  be  4  to  5  ft,  wide  for  single  traffic  and 

S  to  10  ft.  for  double.  If  less  than  4  ft.  the  mules 

will  slip  off. 

ii.  Surface  drainage  must  be  provided  by  means  of  a  ditch 

on  each  side  of  the  track. 

iii.  **  Up  f>  and  “  Down  ”  single  tracks  are  better  than  one 

two- wav  traffic  track. 

¥» 

iv.  For  crossing  boggy  patches  of  ground,  fascines,  brushwood 

hurdles,  or  a  corduroy  of  logs  are  useful. 
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12,  CONCEALMENT  AND  CAMOUFLAGE 

1.  Emmy  observation. — Concealment  must  always  be  directed 
against  two  dangers  : — 

i.  Air  observation — visual  and  photographic. 

ii.  Ground  observation. 

2.  Methods. — The  chief  ways  of  obtaining  concealment  are  : — 

i.  Screening. — Site  works  so  as  to  make  use  of  natural 

features,  such  as  folds  of  the  ground,  hedges,  trees  and 
woods. 

A  screen  need  not  be  solid  to  be  effective  provided 
it  has  a  background. 

ii.  Blending. — Avoid  straight  lines,  unnatural  colours,  tone, 

shadows  or  absence  of  shadows  or  repetition  of  stereo¬ 
typed  works.  Against  trained  air  observation,  it  is 
only  possible  to  conceal  a  limited  number  of  small  and 
important  works,  such  as  emplacements  and  observation 
posts. 

iii.  Deceiving. — Construct  dummy  trenches,  machine  gun 

positions,  battery  positions,  etc.  To  be  effective, 
dummies  must  be  sited  in  probable  positions,  they 
must  reproduce  normal  evidences  of  occupation,  must 
appear  to  have  been  intended  to  be  concealed,  and  must 
be  complete,  e.g.,  trades  must  be  maintained.  Dummy 
trenches  need  only  be  12  to  IS  ins.  deep,  and  branches 
of  trees  laid  in  them  increase  the  shadow  and  appearance 
of  depth. 

3.  Concealment  pom  air  observation. — Primarily  against  photo¬ 
graphy  as,  except  for  movement  and  differences  of  colour  (as 
opposed  to  tom  ),  anything  which  will  deceive  the  camera  will 
deceive  an  observer  living  at  normal  heights. 

4.  Defensive  works  me  usually  recognisable  in  air  photographs  by 
the  following  : 

i.  Spoil  heap-u  I  hr  subsoil  being  different  in  tone  from 
nr  tar,  , ■  .how  up  light  in  an  air  photograph, 
ii,  Devi  I < ij nun: !  "|  harks,  cable  trenches,  etc.,  round  and 
lea i ling  up  In  objects. 

in.  Reg  i  j  I  a  i ;  i '  \n  in  f  ■  i '  1 1 1  a  r  layout  should  therefore  be 

a i In; ►fid.  1 1 i<l  mi  lints  should  be  merged  in  the  back- 
go . .  b\  gl  ad u.illy  thinning  cover. 

iv.  Shadow.,  \ii  photographs  of  any  solid  erection  taken 

wlnu  i hr  Mm  i,  low  show  long  shadows  which  enable 
the  Ih  i;  t  and  shapr  of  the  erection  to  be  estimated. 
Ah.  a  linijld  therefore  be  taken  of  existing 

h  >r  ni  i ires  or  buildings  or,  if  in  the  open,  the 
wfmlr  hadnw  area  should,  if  possible,  be  covered  with 
net  t  lug. 

v.  Tin:  fiat  i •■/■  ,  •■■.re,  which  consists  of  a  practically  opaque 

rc  idn  ,  ii  ii  iiiiig  out  towards  the  outer  edges,  helps  to 
I"1  i  ■  '  Ii.hIuw  created  into  the  background. 
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5.  Concealment  of  defences  from  ground  observation. — 

i.  By  siting  in  natural  cover,  such  as  crops,  banks,  hedges  or 

just  inside  a  wood  ;  or 

ii,  By  siting  with  a  short  field  of  lire,  e.g.,  on  reverse  slope,  in 

a  fold  of  the  ground,  or  screened  from  the  enemy  by  a 
hedge. 

6.  The  principal  methods  of  camouflage  are : — - 

i.  Covering  over  small  works,  dumps,  etc.,  with  semi-opaque 

materials  which  tone  in  with  surrounding  ground. 

ii.  Breaking  up  outlines. 

id.  Providing  dummy  works,  tracks,  etc.,  to  mislead  the 
enemy.  . 

If  overhead  camouflage  is  to  be  erected  it  is  essential  that  this 
should  be  done  before  the  soil  is  disturbed. 

7.  Garnishing, — Artificial  garnishing  is  issued  to  act  as  a  back* 

ground  for  natural  foliage  or  netting.  Local  vegetation  should  be 
used  to  augment  the  strip  canvas  foundation.  In  view  of  develop¬ 
ments  with  infra-red  photography  the  employment  of  natural 
foliage  is  of  added  importance.  .  , 

Garnishing  is  issued  in  the  form  of  oanvas  strips  in  rolls  of 
}  00  yards.  There  are  two  sizes — 2  inches  and  3  inches  wide — the 
former  for  14  feet  by  14  feet  and  the  latter  for  the  larger  nets. 
The  strips  can.  be  obtained  in  four  shades — dark  and  light  green, 
brown  and  loam.  The  strips  should  be  cut  in  lengths  oi  norn 
IS  to  36  inches  for  applying  to  nets,  according  to  size. 

Garnishing  should  be  inserted  between  the  twine  of  l  ee  nets 
thus  insuring  that  they  are  not  displaced,  either  by  the  weather 

or  in  transit.  . 

For  artillery  covers  mainly  designed  against  aerial  reconnais¬ 
sance,  group  the  strips  closely  in  the  centre  and  gradually  thin  out 
towards  the  edge  ;  covers  for  lorries  and  supporting  weapons  from 
ground  observation  should  be  evenly  garnished.  Care  must  be 
taken  not  to  apply  the  fabric  too  thickly,  otherwise  the  effect  win 
be  dark  against  a  lighter  ground. 

8.  The  following  table  gives  approximate  quantities  and  sizes 
of  canvas  strips  required  for  garnishing  the  different  types  of 
net : — 


Canvas 

Type  of  net 

14  ft.  by 

14  ft. 

24  ft.  by 

24  ft. ' 

29  ft.  by 

29  ft. 

35  ft.  by 
35  ft. 

2 -inch  strips— 

100 -yd.  rolls 

2 

— “ 

3-inch  strips— 

jr* 

Q 

i00-yd,  rolls 

' 

!  4 

6 

\ 

o 

*15 
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